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ABSTRACT

Quintus Technologies has worked together with Lam Research Corporation to leverage a novel strategy
combining the hot isostatic pressing (HIP) and heat treatment processes referred to as High-Pressure Heat
Treatment (HPHT™) to optimize properties for a NiCrMo Alloy (UNS N06022). Parts produced by Laser
Powder Bed Fusion (L-PBF) often need to be HIPed to full densification to improve mechanical properties,
but the HIP cycles can be tailored for the specific properties in question. It was found that Quintus HPHT
not only eliminates the inherent L-PBF defects but also avoided overaging the material due the quicker
nature of this process compared with a separate HIP followed by solutionizing. In fact, by saturating the
matrix with solutionized inclusions while preserving low angle grain boundaries, the single step Quintus
HPHT processed material resulted in superior mechanical and aqueous corrosion performance in
comparison to the standard post process route of HIP followed by heat treatment.

Surface finishing was also of great importance to the final part to meet form, fit and function, thus requiring
the removal of an extremely stable oxide scale following heat treatment or HIP. Quintus Technologies
applied the Quintus Purus® process to the NiCrMo Alloy components during the HPHT cycle mitigating
the formation of the oxide scale resulting in significant cost and time savings in the final part.

This manuscript will highlight how combining HPHT and Quintus Purus® provided the desired mechanical
and corrosion properties for the L-PBF NiCrMo Alloy part designed by LAM Research for this study. It
will focus on how optimization and consolidation of post-processing techniques are enabled by the
advanced HIP equipment from Quintus Technologies.



